INTRODUCTION

INFANT SLEEP PRACTICES AND LOW SOCIOECONOMIC STATUS (SES) ARE SOME OF THE MAIN RISK FACTORS FOR SUDDEN INFANT DEATH SYNDROME (SIDS).
1 In Brazil, where a great part of the population has low SES and low educational status, few data about the incidence of the syndrome, as well as modifiable risk factors such as sleep practices, are available. 2 Among sleep practices, the use of the prone position has been more frequently mentioned 3 ; bed sharing is also a risk factor for the syndrome when combined with the use of tobacco or drugs by the mothers 3 and only occasionally with prone sleeping position or soft sleep surfaces such as a waterbed. 4 Overheating due to overwrapping, excess bedclothes, covering the infant's head, or excessive room temperature can affect thermoregulation and are also pointed out as risk factors for SIDS. 3 The combination of overheating and viral infection, 5 prone sleeping position, 6 or parental smoking 7 increases the risk for the syndrome.
The infant may be susceptible to the syndrome when exposed to biologic or environmental stresses, among which sleep practices can have a significant influence. Thus, it is important to group sleep practices that may represent risk factors, previously identified in epidemiologic studies, because their combination increases the susceptibility to sudden infant death. 4, 7 The objective of the present work was to classify, in a scoring system, sleep practices according to the risk they present for SIDS and evaluate their association with characteristics of the affected infants, their mothers, and SES, in a city at Southern Brazil.
METHODS
This cross-sectional, population-based study was conducted on a sample of 2285 live births in Passo Fundo, Brazil. The total population of the city is 168,458 inhabitants. The population, among which 89% are of European descent, is composed of different ethnicities-Italian, German, Portuguese, indigenous, and others-without predominance of any of them. The mean birth rate between 1996 and 2000 was 3372, and the infant mortality rate was 18.73 deaths per 1000 live births in 2002 and 21.69 in 2003. 8 
Study Population
All infants born alive during the period between February 2003 and January 2004, residing in the urban area, were included in the study. Infants born in Passo Fundo but living in other cities (3%) or rural areas (3%), hospitalized since they were born (0.26%), and adopted or in the process of being adopted (0.57%) and cases of death before data collection (1.6%) were excluded from the sample. Therefore, from a total 2634 live births, 2,411 were included in the study. In 117 cases (4.8%), the family could not be located even after 3 attempts to reach them at the address provided on the Living Born Declaration of the System of Information on Living Born obtained from the hospital and ambulatory records or other sources available in the community. Nine other Study Objectives: To evaluate sleep practices regarding maternal, infant, and socioeconomic factors in an infant population and to propose a scoring scale associated with high versus low risk of sudden infant death syndrome. Design: Cross-sectional, population-based study. Setting: Passo Fundo, Brazil. Participants: 2,285 newborns. Interventions: Perinatal information was collected from the city health database, and a questionnaire regarding sleep practices was applied to the de facto mothers. The scale for classification of infant sleep practices in relation to high or low risk of sudden infant death syndrome was based on previous population studies. Cox regression, bivariate, and multivariate analyses were employed. Measurements and Results: Application of the score allowed detection of high-risk sleep practices in 42.4% of infants. The following variables maintained association with high-risk sleep practices: 6 or fewer visits in the antenatal clinic (p < .001), maternal age ≤ 20 years (p < .001), smoking during pregnancy (p = .041), disease during the first 2 months of life (p = .038), low birth weight (p = .049), and low socioeconomic status (p < .001); 90% of deceased infants and 75% of suspected sudden infant death syndrome cases were regularly exposed to high-risk sleep practices. Conclusions: High-risk sleep practices were widely observed in the study population. The significance of this study lies in the future application of this information via public health measures targeted at high-risk populations. families (0.3%) refused to participate in the study, and, thus, the final sample was composed of 2285 infants (94.8%).
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Data Collection
Data were collected following the methodology adapted from the Maternity Advice Survey, used in the international multicenter study WHO/SIDS Global Strategy Force. 9 The initial source of data was the Living Born Declaration of the System of Information on Living Born, which provided the following information: date of birth, sex, mother's name and address, gestational age, birth weight, Apgar score, mother's occupation, number of prenatal consultations, type of delivery, maternal age, and number of other children born to the mother. Data were compared, particularly for address, with digital information available on the health service network.
Data about the history and sleep practices of infants were collected in interviews conducted with the de facto mothers in their residences when the child was 2 months old. Sleep practices were identified by reports of the mother describing the sleeping pattern presented by the infant. SES was evaluated as follows: upper (A and B), middle (C), and lower (D and E), corresponding to mean family incomes of $ 2,000, $400 and $150 per month, in US dollars, respectively.
Classification of Sleep Practices
Ten sleep practices previously identified as risk factors for SIDS were selected according to the following criteria. The first criterion included those risk factors with the highest prevalence among the study population and with higher odds ratio (OR), as reported by the European Concerted Action on SIDS (ECAS). 10 OR obtained from the Chicago Infant Mortality Study 11 were used for sleep practices not included in the ECAS study. These 2 reports were selected because they were performed recently and have a careful methodology. The first included countries in which the incidence of SIDS is similar to that of the present investigation. The second study consisted of a case-control approach in a population that presented similar maternal and infant characteristics as those observed in Passo Fundo, except for the predominance of African descent. Furthermore, the study addressed risk factors related to the sleeping environment and maternal care that were not included in the ECAS study.
After establishment of the variables to be analyzed and the ORs obtained in previous studies, the scale of magnitudes for effect statistics 12 was adopted for classification of the effect measures. The scale assigns levels of magnitude from 1 (trivial effect) to 360 (almost perfect), reaching infinite (perfect effect), and has been used to evaluate the level of associations in epidemiologic studies. For each variable, values are assigned depending on the OR: 1 point for trivial effect, 2 points for a small effect, 3 points for a moderate effect, and 4 points for a large effect. A negative score (-1 point) was assigned to the variable "pacifier use," which presented a trivial protective effect, so that the maximal score assigned to the risk sleep practices was 21 points ( Table 1) .
The outcome of high-risk sleep practices was defined by application of this scale to the validated answers obtained from the individuals in the sample. Scores varied from -1 to 16, with a mean value of 5.53 ± 2.57 and median of 5.0. The median (5 points) was defined as the cut off for the definition of outcome (low risk < 5 points and high risk > 5).
SIDS Definition
SIDS is defined as the sudden death of an infant under 1 year of age that remains unexplained after thorough postmortem examination, including an investigation of death scene and a review of case history. 13 Because this study could not adopt this definition because postmortem examinations were not available for all children, the classification proposed by Beckwith 14 was employed, which divides SIDS in 3 categories: (1) Category I SIDS-an infant death that meets the generic criteria and all the following standards: age between 3 weeks and 8 months; no similar deaths in siblings, close genetic relatives, or other infants in custody of same caregiver; no evidence indicative of significant trauma, abuse, neglect, or accident; and no evidence of unexplained moderate or severe stress in the thymus, adrenals, or other organs and tissues; (2) Category II SIDS-an infant death that meets the criteria for Category I SIDS except for 1 or more of the following features: age younger than 1 year but outside the 3-week to 8-month range, similar deaths in siblings or other close genetic relatives that are not considered suspicious for infanticide, inflammatory changes or other abnormalities somewhat greater than usual for Category I but not sufficient to be an unequivocal cause of death, and cases in which accidental asphyxia is considered possible but not certain; and (3) Category III SIDS-this is suggested only for purposes of developing statistical data from such situations and is applied for those cases that seem to fit the generic criteria for SIDS but in which no autopsy was performed.
Data Analysis
Before proceeding to multivariate analysis, bivariate analyses were performed for all factors considered and the outcome highrisk sleep practices. Cox regression, modified for cross-sectional studies, was employed on the STATA software version 6.00. 15 The
Scoring Risk Factors of SIDS-Geib et al Odds ratio (OR) described by Hauck et al. 30 for head and/or face covered were adopted, since any transitional object (mainly napkins) kept over the infant's head were considered as toys. ECAS refers to European Concerted Action on SIDS 10 ; CIMS, Chicago Infant Mortality Study.1 1 factors under study were introduced in the regression analysis according to a hierarchical model, which included 6 steps for determination of the risk associated with the predefined sleep practices (Figure 1 ). Variables included on the first step were sex, which was not influenced by the other variables, and SES, which, on the other hand, could influence all others. Maternal age at delivery, siblings with sudden death, and number of prenatal consultations were included on the second step. Interpregnancy interval; health problems; maternal use of tobacco, alcohol, and medication during pregnancy; type of delivery; and number of children (living, deceased, and stillborn) were addressed on the third step.
Step 4 included prematurity; step 5, birth weight; and step 6, breastfeeding and diseases during the first 2 months. Variables having an association with the outcome, at a significance level ≤ .10 when introduced, were maintained in further steps of the model as a possible source of confounding factors. Only variables having an association with significance levels < .05 when originally introduced were maintained on the final model.
Ethics Issues
The project was approved by the City Health Department of Passo Fundo and the Institutional Review Board of Pontifícia Universidade Católica do Rio Grande do Sul. All participants or persons legally responsible for the infants signed an informed consent form.
RESULTS
Characterization of the Study Population
The population comprised 2285 infants with the following characteristics: 86% from SES C, D, and E; mean age 78.7 ± 18.5 days; 51% girls; 92% born from term gestation; mean birth weigh 3090 ± 488 g; Apgar score ≥ 8 at the fifth minute. Breastfeeding was initiated in 97% of cases and remained exclusive for 49% of infants for at least 2 months, when data were collected. Most children (68.0%) had been submitted to 1 to 3 health checks, and 6.5% had not visited the medical doctor. Fifty-eight percent of children had siblings, and, in 14 cases (0.6%) sudden death of a sibling was reported by the mother ( Table 2 ).
The analysis of maternal characteristics showed that 63% of mothers were homemakers; 53% attended at least 6 prenatal consultations; mean age at delivery was 25.75 years (range 13 to 49 years); 48% of the mothers had the infants at the age range from 21 to 35 years, 26% were older than 35 and 26% were under 20 years old; 54% of cases had a normal delivery; the interpregnancy interval was < 2 years in 12% of cases; and incidents during pregnancy, most frequently anemia, nausea, vomiting, and urinary tract infection, were reported by 66% of mothers (Table 2) .
Association Between High-Risk Sleep Practices and General Risk Factors for SIDS
The scoring of sleep habits of the study population according to the risk scale showed that 42.4% of infants had high-risk and 57.6% had low-risk sleep practices.
The bivariate analysis of factors related to the infants showed that high-risk sleep practices were more prevalent among infants with birth weights of 2500 g or less and with health problems during the first 2 months of life. Children who had been taken to fewer than 3 postnatal health appointments, on the other hand, had a prevalence of high-risk sleep practices 15% lower than their reference pairs. A slightly higher frequency of infants with highrisk sleep practices was observed among the cases in which a sibling with sudden death was reported. The difference between these cases and families without a previous history of sudden death, however, was not statistically significant. High-risk sleep practices were not associated with sex, gestational age, Apgar score, or breastfeeding ( Table 2 ).
The analysis of maternal characteristics showed that the presence of high-risk sleep practices was significantly higher among infants in the following situations: mothers aged ≤ 20 years (37%), interpregnancy interval ≤ 24 months (28%), 6 or fewer prenatal consultations (43%), smoking during pregnancy (30%), more than 2 living children (23%), and use of medication during pregnancy (20%). Cesarean delivery and health problems during pregnancy were protective factors for the presence of high-risk sleep practices.
An inverse correlation was observed for the association between high-risk sleep practices and SES, since infants from families from C and D+E classes had 25% and 79% higher frequencies, respectively, of high-risk sleep practices than infants from A and B SES.
The first step of the multivariate analysis showed a significant association of SES and outcome, which was maintained during all steps for classes D+E but only until step 3 by class C, when the statistical significance was lost. No association was observed for sex, which was excluded from subsequent analyses. In the second step of the multivariate analysis, the number of prenatal consultations and maternal age had a significant association, indicating that infants from mothers aged 20 years or younger who attended fewer than 6 prenatal consultations had a prevalence 22% and 25% higher, respectively, of high-risk sleep practices than their reference pairs. In the third step, 9 maternal factors were added. Only 1 of them, related to smoking during pregnancy, was associated with outcome, showing that infants from smoking mothers had high-risk sleep practices with a frequency 12% higher than infants from nonsmoking mothers. The remaining variables were excluded from the model in the subsequent steps.
The association observed in the bivariate analysis for interpregnancy interval and type of delivery with high-risk sleep practices was not statistically significant when the effect was controlled for SES. Similarly, variables such as diseases during pregnancy, number of living children, and the use of medications during pregnancy lost significance when other variables, included in the third step, were considered. Similar to the results of the bivariate analysis, prematurity, present in the fourth step, was not associated with outcome and, thus, was excluded from the remaining steps. The fifth step showed a prevalence of high-risk sleep practices 14% higher among infants with birth weight less than 2500 g than among those of the base category, with a borderline significance (p = .049). The last step included the variables breastfeeding, number of postnatal outpatient follow-up visits, and diseases of the infant during the 2 first months of life. It was observed that children with health problems also had a prevalence of high-risk sleep practices 10% higher than their reference pairs; however, this value was 15% lower among infants who had been taken to 3 or fewer postnatal follow-up visits. The variables and the prevalence observed when they were included in the model are presented in Table 3 .
Scoring Risk Factors of SIDS-Geib et al
Among the 2285 infants included in the study, 10 deaths (0.4%) were reported. Among these, 4 (40%) were included in the diagnosis of SIDS (category III). These results allowed establishment of the suspected SIDS incidence of 1.75 per 1,000 live births in Passo Fundo 16 .
DISCUSSION
The evidence that some sleep practices represent risk factors for sudden death has launched many population studies that have aimed to add information for more qualified clinical decisions, according to different geographic regions and in particular in those where misdiagnosis is suspected.
The present work prospectively investigated the association of high-risk sleep practices with characteristics of infants and their mothers, including SES. The low number of cases lost to followup during the study ensures that little selection bias was introduced. As an internal quality control, 7.5% of interviews were repeated with different interviewers, showing very good agreement indexes (κ = 0.86; 95%confidence interval: 0.78-0.94), also ensuring that minimal assessment biases influenced the results. The data are thus believed to concretely represent the situation under investigation.
It is important to note that the combination of several risk factors in the same individual may increase the probability of unwanted consequences. As described in the methodology, the procedures used in the present work aimed at the establishment of a useful model for classification of sleep practices accord- ing to their potential risk for postnatal mortality. When applied to the study population, the model showed that 58% of infants were above the mean score and were thus considered as having low-risk sleep practices, whereas high-risk sleep practices were observed in 42% of cases; 90% of deceased infants and 75% of suspected SIDS cases were regularly exposed to high-risk sleep practices. The proposed classification was able to identify target groups more vulnerable to infant mortality based on a clinical profile established by the literature. It has the advantage of easy application in public health and favors early intervention in preventable issues. However, the preliminary nature of this classification should be stressed, since its validation was not possible due to the small number of SIDS cases among the infants comprising the cohort considered in this study. Among the variables related to infants, birth weight and previous history of disease showed significant association with high-risk sleep practices, even when adjusted for the remaining variables considered in the multivariate model. The attendance at postnatal health appointments showed a protective association with high-risk sleep practices.
Scoring Risk Factors of SIDS-Geib et al
A significant association between sleeping position, place of sleep, 17 SIDS, 18 and child mortality in general 1 has been observed among families from lower SES, which accounted for 54.5% of infants included in this study. This variable was identified as 1 of the factors associated with risky infant sleep practices in the present work.
Maternal young age at delivery has been included in scoring systems for prediction of postneonatal mortality, 19 as well as in association with the habit of prone sleeping position of the infant 20 and with SIDS. 21 The results of the present study showed that maternal age of 20 years or younger was 1 of the factors most strongly associated with high-risk sleep practices, with a frequency 22% higher than among reference pairs. It has been suggested that young mothers, as well as mothers with low education levels, more frequently place their infants to sleep in the prone position. This could explain the influence of maternal age and education level on the risk score, 22 since prone sleeping position is the variable with highest risk score. However, the low prevalence of this variable in the investigated population (2.5%) shows that, although this variable is included in the chain of events that results in SIDS, in isolation, it would not be able to influence the results. The situation reinforces the hypothesis that none of the biologic or environmental stressing factors alone is capable of determining the outcome.
The habit of smoking during pregnancy has been associated with increased risk for SIDS. More than 60% of deaths can be related to exposure to tobacco and during gestation and after birth, with an assigned risk of 37%. 10 Another study conducted in Brazil confirmed that smoking during pregnancy is one of the main risk factors for SIDS 23 . The present study showed that infants from smoking mothers had a prevalence of high-risk sleep practices 12% higher than that of infants from nonsmoking mothers.
Prenatal care, evaluated by the number of consultations, was also significantly associated with high-risk sleep practices. For infants whose mothers attended 6 or fewer prenatal consultations, the prevalence of high-risk sleep practices was 22% higher, similar to the findings for SIDS. 19 However, this difference does not seem to be related to education received during pregnancy, since only 48.5% of mothers attending postnatal follow-up visits were informed about sleeping practices for the infant.
The results of this study stress the importance of early inclusion of pregnant women, particularly teenagers, in prenatal care services for adequate education, as well as the establishment of effective programs against tobacco use during pregnancy. These measures should protect healthy sleeping practices, resulting in benefit for infant health, with particular attention to less-favorable SES, for which these factors seem to be general markers of economic deprivation.
In conclusion, it was observed that high-risk sleep practices are widely adopted in the study population. The significance of this study lies in the future application of this information via public health measures, since the hierarchical risk profile proposed may identify high-risk mothers and families. Recognition of infant sleep practices, particularly those associated with SIDS, could be a clinical epidemiologic tool that can be used for diagnosis and establishment of health promotion and might contribute to modification of family and institutional practices associated with infant deaths.
